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AMF.N1DMENTS TO TWI T. TLAIMS: 

1 (Cunently amended) A method for fabricating a gate electrode, wherein said 

Tn»«^t..->/i^ rt«nprir i ifi{T comprises : 
providing a substrate; 

forming a fiist barrier layer on said substrate; 

forming a dielectric layer with a high dielectric constant on said first barrier layer, 
perfonning a post-deposition annealing to said dielectric layer, 
depositing a second barrier layer on said dielectric layer; 
forming a metal gate layer on said barrier layer, and 

removing a portion of said metal gate layer, said second barrier layer, said dielectric 
layer, and said first barrier layer to form a gate electrode on said substrate. 



2. (Previously presented) The method according to claim 1, wherein the 
step of forming said first barrier layer comprises a first nitrogen-containing rapid thermal 
process. 



3 . (Currently amended) The method accordhig to clahn 2, wherein said first 
nitrogen-containmg rapid thermal process fvnther oomprioing . sfifflEassLan ammonia rapid 
thermal process- 



4. (Original) The method according to claim 2, wherein the temperature of 
said first nitrogen-containing rapid thermal process is between 600 to 750 "C 



5. (Currently amended) The method according to clahn 2. wherehi flie duration 
of said first nitrogen-contoming rapid thermal process is between #»e-10 te-^20 minutes. 
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6. (Origmal) THe method according to claim 1, wherein the material of said 
first barrier layer is selected ftom the group consisting of silicon dioxide (SiO^, sihcon 
nitride (SiN,), and siUcon oxynitride (SiON). 

7. (original) The method according to claim 1 , wherein the material of said 
dielectric layer is selected from the group consisting of zirconium dioxide (Z1O2), hafnium 
dioxide (Hf02)> zirconium siUcates (Zr-silicates), ha&ium sihcates (Hf-silicates), l^iOs 
Ganthanum oxide), YjO^ (yttrium oxide), and Al-doped Zr-silicate ((Al203)(ZrO.)x(Si02)i.,. 

y). 



8. (Origuial) The method according to claim 1 . wherein said dielectric layer 
with said high dielectric constant is about 10. 

9. (CurrenUy amended) The method according to claim 1 . wherein the steps of 
said fabricating said gate electrode on said substrate further-eomprisingcomErises: 

performing a post-deposition annealing to said dielectric layer, 
depositing a second barrier layer on said dielectric layer, 
depositing a metal gate layer on said second barrier layer, 
forming a photoresist layer on said metal gate layer; and 

sequenliaUy etching said metal gate layer, said second barrier layer, said dielectric 
layer, and said first barrier layer to form a gate electrode on said substrate. 

10. (Original) The method according to clahn 1 . wherein the temperature of 
said post-deposition annealing is between 700 »C to 900 'C. 
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1 1 . (Original) The method according to claim 1 . wherein the duration of said 
post-deposition annealing is between 20 to 45 minutes. 



1 2 . (Currently amended) The method according to claim 1 , wherein the material 
of said second barrier layer is selected from the group consisting of silicon dioxido (SIOa), 
oilio o nnitri fi n (SiNQ, r*"'^ r^iiVr^Ti nvjm^tnHn (^iOT y riTiNv and TaN y;. 



1 3 . (Original) The method according to claim 1 , further comprising a second 
nitrogen-contaming rapid fliermal process treatment to treat said gate electrode. 



14. (Previously presented) 



The method accordmg to claim 13, wherein said 



second mtrogen-containing rapid tliermal process comprises an ammonia rapid thermal 



process. 



1 5 . (Original) The method according to claim 1 , wherein the material of said 
metal gate layer is selected from the group consisting of tantalum (Ta), tantalum nitride 
(TaNx), and TaRu^Ny (tantalum-nithenium-uitrogen). 



1 6 . (Original) A method for fabricating a gate electrode, said method 

comprising: 

providing a substrate; 

treating said substrate by a first nitrogen-containing rapid-diermal process to form a 

first barrier layer thereon; 

depositing a dielectric layer wiA a high dielectric constant on said first barrier layer; 
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peifonning a post-deposition annealing process on said dielectric layer; 
forming a second barrier layer on said dielectric layer, 
forming a metal gate layer on said second barrier layer, 
forming a photoresist layer on said metal gate layer; 

sequentially etching said metal gate layer, said second barrier layer, said dielectric 
layer, and said first barrier layer to form a gate electrode on said substrate; and 

performing a second nitrogen-containing rapid thermal process on said gate electrode. 



1 7. (Currently amended) The method according to claim 1 6, wherein said first 
nitrogen-containing rapid thermal process further comprisinfr comprises a n ammonia rapid 
thermal process. 



1 8. (Previously presented) The method according to claim 1 6, wherein the 
temperature of said first nitrogen-containing rapid thermal process (NH3 RTF) is between 
600X to 750X. 



1 9. (Original) The method according to claim 1 6, wherein the duration of said 
first nitrogen-containing rapid thermal process is between 10 to 20 minutes. 



20- (Original) The method according to claim 16, wherein the material of said 
first barrier layer is selected from the group consisting of silicon dioxide (Si02), silicon 
nitride (SiNx), and SiON (silicon oxynitride). 



2 1 . (Original) The method according to claim 1 6, wherein said dielectric layer 
is selected from the group consisting of zirconium dioxide (ZrOi), hafiiium dioxide (HfOz), 
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y,03 (y«rium oxi*), and Al-dop=4 Zr-silicate CCAhOsXaOzUSiC^l..-,)- 

22. (Oiigmal) The method accoitiing to claim 16. wherein said dielectric layer 
with said high dielectric constant is about 10. 

23. (Original) Hie method according to claim 16. wherein said performing 
post-deposition am^aUng comprises a post-deposition amiealing in nitrogen gas. 

24. (Original) me method acooidrng to claim 23, wUerein *e temperatoe of 
said post-deposition annealing is between 700 to 900 "C. 

25. (Original) Hie method according to claim 23, wherem the duration of said 
post-deposition annealing is betvireen 20 to 45 minutes. 

26. (Origmal) The method according to claim 16. wherein the material of said 
second barrier layer is selected from the group consisting of silicon dioxide (SiO^), siKcon 
nitride (SQi^, and SiON (silicon oxynitride). 

27. (Original) TTie method according to clahn 16, wherein the material of said 
metal gate layer is selected from the gronp consisting of tantalum (Ta). tantalum nitride 
(TaNx), and TaRuKNy (tantalum-ruthenium-nitrogen). 
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28, (Original) The method according to claim 16, wherein said second 
nitrogen-containing rapid thermal process further comprising an ammonia rapid thermal 
process. 

29. (Oiiginal) A method for forming the gate electrode, said method 

comprising; 

' providing a substrate; . 

treating said substrate by a first ammonia rapid thermal process (NH3 RTP) to form a 

first barrier layer on said substrate; 

chemical vapor depositing a dielectric layer on said first barrier layer, wherein the 

dielectric constant of said dielectric layer is about 10; 

performing a post-deposition annealing in nitrogen gas on said dielectric layer; 
chemical vapor depositing a second barrier layer on said dielectric layer; 
chemical vapor depositing a metal gate layer on said second barrier layer, 
forming a photoresist layer on said metal gate layer; 

sequentially etching said meial gate layer, said second barrier layer, said dielectric 
layer, and said first barrier layer to form a gate electrode on said substrate; and 

performing a second ammonia rapid thermal process (NH3 RTP) on said gate 
electrode to form a surface inhibition layer on the sidcwall of said gate electrode. 



30. (Origmal) The method according to claim 29, wherein the temperature of 
said first ammonia rapid thermal process (NH3 RTP) is between 600 to 750 *^C. 



3 1 . (Original) The method according to claim 29, wherein the duration of said 
first ammonia rapid thermal process (NH3 RTP) is between 10 to 20 minutes. 
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32. (Original) Tlie method according to claim 29, wherein material of said 
first barrier layer is selected from die group consisting of silicon dioxide (SiOO. silicon 
nitride (SiNx), and silicon oxynitride (SiON). 

33. (Original) Hie method according to claim 29, wherein said dielectric layer 
is selected from the group consisting of zirconium dioxide (ZrOj), hafeium dioxide (HfO.). 
zirconhim silicates (Zr-silicates). and hafeium silicates (Hf-silicates), and U-iO^ Oaathanum 
oxide), Y2O3 (yttrium oxide), and Al-doped Zi-silicate ((Al203)(ZrO2),(Si02)i«-y). 



f 

34. (Original) The method according to claim 29, wherein the temperature of 
said post-deposition annealing is between 700 "C to 900 °C. 

35. (Original) The method according to claim 29, wherein the duration of said 
post-deposition anneaUng is between 20 to 45 minutes. 

36. (Currently amended) The method according to claim 29, wherein the material 
of said second barrier layer is selected from the group consisting of silicon dioxide (SiOj), 
ailicon nitride (SiN;)> -^'^ S tO^ ' l ( (.ilirmi mfimitridn ) TiN^ ^nd Tr^M,. 



37. (Currently amended) The mefliod according to claun 29. wherein the 
temperature of said second ammonia rapid thermal process is about 600 [[o]] fC. 

38. (Original) The method according to claim 29, wherein the duration of said 
second ammonia rapid thermal process is about 20 mmutes, 
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inhibition layer comprises TaNx- 



